Squamous Cell Carcinoma Detection Using Optical Spectroscopy
H Beumer, MD (presenter); Karthik Vishwanath, PhD; Liana Puscas, MD; Nirmala Ramanujam, PhD; Walter Lee, MD OBJECTIVE: 1) Determine ability to detect differences between cancer and normal tissues; 2) Correlate biomarkers to spectroscopy differences observed between cancer and normal tissue. METHOD: Prospective study of patients between August 2009 -March 2010 with head and neck squamous cell carcinoma (SCC) undergoing diagnostic biopsy at a tertiary VA medical center. Optical diffuse reflectance spectra were obtained of the lesion and distant normal appearing tissue, which served as a control. A biopsy was then obtained from these same sites. The reflectance spectra were processed through an inverse model to extract optical biomarkers of vascular oxygen saturation and total blood volume. These biomarkers were then compared across pathologically ascertained invasive tumors and normal lesions. Analysis of variance (ANOVA) was used for statistical analysis. RESULTS: 14 patients were enrolled with each having paired tumor and normal tissue spectroscopy data with pathological diagnosis. Significant differences (pϽ0.05) were observed in extracted optical biomarkers of oxygen saturation and deoxyhemoglobin between tumor and normal tissues, with tumors having lower saturation and higher deoxy-hemoglobin concentrations. CONCLUSION: Optical spectroscopy can detect quantitative differences in SCC compared with normal tissue. Further research is warranted for development of a clinically useful optical spectroscopy probe to differentiate between malignant and benign tissue.
Standardized Analysis of Mandibular ORN in a Rat Model
Matthew Tamplen, BS (presenter); Vishad Nabili, MD OBJECTIVE: Develop a single tooth extraction rat model of mandibular ORN that utilizes both a novel micro-CT bone volume analysis method and detailed histology to provide a more effective, quantifiable, and standardized way to study the pathogenesis of ORN in vivo. METHOD: 10 male rats (6 experimental and 4 controls) had the left middle mandibular molar removed 7 days after either 20 Gy HDR Brachytherapy or sham irradiation. Rats were sacrificed 21 days after extraction for histologic and landmark defined bone volume analysis. RESULTS: Our method successfully standardized the quantification of bony defects demonstrating gross reductions in bone volume in radiated samples (XRT) with an mean bone volume/total volume of 9.65 in the XRT group compared to 67.938 for controls (p Ͻ 0.0001). Histological analysis demonstrated gross increases in osteoclasts and fibrosis, decreases in osteoblasts, and less bone formation in radiated samples. Quantification was done per high power field (HPF) with a mean of 7 osteoclasts/HPF and 4 osteoblasts/HPF in XRT samples compared to 1 osteoclast/HPF and 22 osteoblasts/HPF for controls (p Ͻ 0.0001). CONCLUSION: Our model is clinically analogous to human mandibular ORN and provides the anatomic orientation necessary for standardized bone volume and histologic analysis. Our model demonstrates significant bone loss after radiation and dental extraction as well as histologic evidence for a possible cellular imbalance mechanism in the pathogenesis of mandibular ORN. Further cell-specific histologic staining and immunochemistry can be used with this model to study the potential cellular mechanisms of mandibular ORN.
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